In 1959, several parasitic nematodes were reported to be associated with canning peas and results of preliminary studies indicated that nematodes may be related to the root rot complex of canning peas in Minnesota (Haglund & King, 1959; Wyllie, 1960) . Labruy?re, Den Ouden & Seinhorst reported that early yellowing of peas was related to the nematodes present in the soil. They determined that neither the nematode Ho plolaimu.r uni f ormu.r Thorne nor the fungus Fusarium oxy.rporum f. pi.ri (Linford) race 3 Snyder & Hanson could cause the disease singly, but if both were present, the disease would occur. The disease was controlled either by removing nematodes from the soil mechanically or by treatment of the soil with a selective nematocide. A survey in Minnesota indicated that nematodes in the genus ?'ylenchorhynchu.r were very common in the soil of pea-growing area. Therefore, studies were made to determine the relationship of nematodes to the severity of Aphanomyces root rot of canning peas.
MATERIALS AND METHODS
One hundred specimens of T'ylenchorhynchu.r martini Fielding, isolated from a pea field in Minnesota, were hand picked from the mass population and placed on the roots of corn plants growing in steamed soil. The nematodes were allowed to develop on corn for 6 months and again 100 nematodes were hand picked and placed on the roots of a second group of corn plants. Eighteen months later the second culture of nematodes was examined and found to have approximately 75 percent T. martini and 25 percent non-stylet species of nematodes, mostly 1) Paper No. 4597, Scientific Journal Series, Minnesota Agricultural Experiment Station, St. Paul, Minnesota. This work was supported in part by a grant from the Green Giant Company, Le Sueur, Minnesota. R/labditiJ sp. This mixture of T. martini and the non-stylet form was added to the soil at concentrations of 500, 1500, and 3000 per 5-inch pot.
Cultures from single zoospores of Aphanomyces euteiches Drechs. isolated from pea fields in Minnesota were added to the soil at a concentration of 25,000 zoospores per 5-inch pot. This concentration was below that needed to cause severe root rot in the absence of nematodes. Two isolates of A. eutelches, called 2 and 4, were used. Previous studies have shown that isolate 2 was very pathogenic and isolate 4 mildly pathogenic to peas. Pea seedlings of Perfected Wales were germinated in vermiculite, and after 10 days, five seedlings were transplanted into clay pots of steamed soil free from nematodes. One day after transplanting, the seedlings were inoculated with the nematodes and the isolates of A. euteiche.r, singly andior in combination at various concentrations.
The nematodes were applied to the surface of the soil in 50 ml of 0.1 percent water agar and the zoospores of A. euteiche.r added in 10 ml of water. All of the pots of seedlings received water agar and water, plus another 50 ml of tap water. The plants were grown in a greenhouse maintained at 24° C during the day and 18° at night.
At canning maturity of the peas, the severity of root rot was determined by the method described by Johnson (1953) and the population of nematodes measured by processing 15 g of soil from each of the pots by the centrifuge method described by Caveness & Jensen (1955) .
RESULTS
Nematodes in the absence of A. euteiche.r did not cause detectable damage to the peas. In the soils inoculated with isolate 2 of Aphanomyce.r and nematodes, 1) Root rot index determined at canning maturity; isolate 2 is based on 10 replications; isolate 4 based on 5 replications. 1 = no root rot. 4 = severe root rot.
2) LSD (.05) = 1.15, (.01) = 1.68.
3) Standard error of the mean. . 4) 50 ml of supernate from the nematode culture applied to each replication. 5) Soil inoculated with 3000 nematodes .and not planted.
